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DESCRIPTION 
POWER DRIVEN NAILING MACHINE 

5 Technical Field: 

The present invention relates to a combustion gas-driven 
nailing machine for striking a nail or a pin into a work, such 
as a concrete and a wooden material, by a driver connected 
to a piston by power-driving the piston by a pressure of a 
10 combustion gas generated by burning a combustible gas or by 
a pressure of compressed air; and a power driven nailing machine 
for striking the nail or the pin into the work by a driver 
connected to a piston by driving the piston in a cylinder by 
introducing compressed air into the cylinder holding the piston. 

15 

Background Art : 

A combustion gas-driven nailing machine is known which 
is adapted to strike a nail into a steel plate or a concrete 
by a driver connected to a piston, by injecting a combustible 

20 gas into a closed combustion chamber and forming a mixed gas 
of the combustible gas and air in the combustion chamber, igniting 
the mixed gas and burning the same, imparting a high-pressure 
combustion gas thus generated in the combustion chamber to 
the piston slidably held in a cylinder and thereby driving 

25 the piston with an impact in the cylinder, and striking the 
driver. A compressed air driven nailing machine is also known 



£7 



in which compressed air is introduced into a cylinder holding 
a piston, a piston is driven in the cylinder, a nail is thereby 
struck by a driver connected to the piston. 

In the power driven nailingmachine driven by the combustion 
5 gas and compressed air, a nose with a discharge port for striking 
out a nail therefrom toward a work and guiding the same is 
attached to a lower portion of a housing holding the cylinder. 
A driver connected to the piston is held and guided in the 
discharge port . Amagazine holding a plurality of nails therein 

10 is connected to a rear portion of the nose. A nail supplied 
from the magazine to the discharge port of the nose is struck 
by the driver into the work disposed at a free end of the nose. 

In the combustion gas-driven nailing machine, a container 
filled with a combustible gas and a battery for igniting the 

15 combustible gas are both fixed in the machine, so that the 
machine is formed as a portable tool. Thus, it is possible 
to strike a nail into a work without being restricted by a 
power supply source, such as an electric power supply source 
and a compressed air supply source. 

20 In the power driven nailing machine driven by a combustion 

gas, an outer circumferential wall of the nose in which the 
discharge port is formed is provided with a contact member 
slidably supported along the discharge port . The contact member 
is connected at an upper end portion thereof to a movable sleeve 

25 for opening and closing an intermediate portion between the 
combustion chamber and an exhaust port via a contact arm. 
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When the contact member is moved up, the combustion chamber 
is shut off from the exhaust port, and the movable sleeve is 
operated so as to seal the combustion chamber, and make 
preparations for enabling the combustible gas to be introduced 
5 into the combustion chamber. When the contact member and a 
trigger are operated with the discharge port of the machine 
pressed to the work, the machine is started. Therefore, the 
contact member constitutes a safety unit that acts so that 
the machine cannot be started unless the discharge port is 

10 pushed to the work so as to operate the contact member. 

In such a power driven nailing machine, the contact member 
is provided on an outer circumferential surface of a nose, 
and a contact arm for connecting the contact member and movable 
sleeve is provided along the outer circumferential surface 

15 of the nose. Therefore, if the contact member and contact 
arm are made to contact the work and the like in such a case 
when the machine is carried, or if the machine is made to drop 
by mistake, the contact member and contact arm is deformed 
or broken in some cases. In addition, the contact member and 

20 contact arm may be inadvertently operated by the hand of an 
operator or by the work when the contact member and contact 
arm inadvertently engage therewith. Therefore, there is a 
possibility that an accident may occur. 

In order to prevent the contact member and contact arm 

25 from engaging with the work as mentioned above, and, in order 
to protect the nose and contact member against a shock occurring 



- 3 - 



when the machine drops and the machine interferes with the 
work, a nailing machine provided with a protective shield so 
as to enclose the nose has already been proposed (refer to 
JP-A-2000-000781) . However, in the nailing machine of 
5 JP-A-2000-000781, the protective shield is formed so as to 
enclose the nose as a whole, so that the outer dimensions of 
the nose become large. This causes the nail driven portion 
of the work to become difficult to be seen, and a nail driving 
operation for a narrow portion of the work to become impossible . 

10 Therefore, the operation efficiency decreases. In addition, 
since the protective shield is formed so as to cover a front 
portion of the nose, it is necessary to remove the magazine 
attached to a rear side of the nose, in order to remove a nail, 
when the discharge port of the nose gets clogged with the nails. 

15 Therefore, the nail removing operation carried out when the 
discharge port gets clogged with nails takes much time. 

Moreover, a machine having a discharge port formed 
cylindrically for driving and guiding the nail toward the work, 
supporting the discharge port slidably with respect to the 

20 nose so that a free end of the discharge port projects toward 
a free end of a nose, and connecting an upper end portion of 
this discharge port to a movable sleeve also has already been 
proposed (refer to JP-A-2001-162560) . In the nailing machine 
of JP-A-2001-162560, the outer dimensions of the nose can be 

25 set small, and the visibility of the nail driven portion of 
a work is improved. However, since the discharge port as a 
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whole is moved, an operation of a timing for supplying a nail 
f romamagazine to the inside of thedischargeport is complicated, 
so that the construction of parts also becomes complicated. 
Moreover, since a link member by which the movable sleeve 
5 and discharge port are connected together is formed on an outer 
surface of a housing and connected thereto at a front portion 
of the nose. Therefore, a work and the hand of the operator 
touch the outer surface of the link member to cause the nailing 
machine to be broken or erroneously operated. 

10 

Disclosure of the Invention 

The problem of the present invention is to provide a power 
driven nailing machine capable of preventing the nailingmachine 
from being erroneously operated due to the contact of the contact 

15 ' member, which forms a starting unit, with the work or the 
operator's inadvertent operation of the machine, and capable 
of easily carrying out the removal of the nail which gets clogged 
in the discharge port. 

To solve the problem, a power driven nailing machine 

20 according to the present invention is characterized in that 
a contact mechanism of the machine has a guide rod fixed to 
a contact member so as to be integral therewith, and extending 
straight along a discharge port of a nose, the guide rod being 
fixed to a nose so as to be integral therewith, and slidably 

25 supported on the nose with the contact member thereby slidably 
held on the nose a nose extension being formed on the nose 
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so as to be integral therewith and so as to cover circumf erential 
surface of the discharge port so that a space is formed between 
nose extension and the outer circumferential surface of the 
free end of the discharge port of the nose. In the space formed 
5 between the nose extension and discharge port, the contact 
member is held, and the free end of the contact member is provided 
so that the free end thereof projects forward from the free 
end of the nose extension. 

The power driven nailing machine according to the present 

10 invention may be provided with a striking mechanism formed 
by a cylinder formed in a housing, a combustion chamber formed 
in an upper portion of the cylinder, and a piston driven in 
the cylinder by a combustion gas generated in the combustion 
chamber, a valve mechanism urged so as to communicate the 

15 combustion chamber and an exhaust port with each other during 
a normal condition being providedbetween the combustion chamber 
and exhaust port, straight guide rods joined to a contact member 
being operatively connected to the valve mechanism, the contact 
member being brought into contact with a work and operated, 

20 the valve being thereby operated to shut off the combustion 
chamber from the exhaust port. 

The power driven nailing machine may be further provided 
with a nail storage magazine having a pusher joined to the 
nose and pressing connected nails into the discharge port, 

25 and one of the straight guide rods joined to the contact member 
is provided engageably with the pusher. In a position in which 
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the nails in the magazine run out, the operation of the contact 
member may be stopped by engaging the end portion of the guide 
rod with the pusher. 

Since the contact member is retained on the nose by 
5 supporting the straight guide rods, which are fixed to the 
contact member, on the nose so that the guide rods are slidable 
along the discharge port of the nose. Therefore, the guide 
rods do not project to the outer surface of the nose, and the 
guide rods do not contact the work and hands of an operator 

10 to cause the machine to be operated in error. 

The contact member is provided at a free end portion of 
the discharge port, and the nose extension is formed on only 
the free end portion of the nose so as to cover this contact 
member. This enables the outer dimensions of the nose to be 

15 set small, the visibility of the driven portion of the work 
to be thereby improved, and the operation efficiency to be 
also improved. Moreover, since the contact member and the 
free end portion of the discharge port are enclosed with the 
cover member made integral with the nose, the contact member 

20 and free end portion of the discharge port can be protected 
against a shock occurring when the tool drops. Even when a 
sufficient strength is given to the nose, the weight thereof 
does not increase greatly, so that the weight of the nose can 
be reduced with the operation efficiency not spoiled. 

25 The upper portion of this nailing machine except the free 

end portion of the nose is formed identically with that of 
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a regular nailing machine. Therefore, it becomes possible 
to form an opening in a front portion of the nose, and provide 
a latch mechani sm and the like for fixing a driver guide detachably 
to the nose so as to close this opening. This enables the 
5 nailing machine to be formed so that an operation for removing 
the nail when the inside of the discharge port is clogged therewith 
from the opening formed in the front portion of the nose can 
be carried out. 

10 Brief description of the drawings: 

Fig. 1 is a longitudinally sectioned side elevation showing 
the power driven nailing machine according to the present 
invention; 

Fig. 2 is a sectional view taken along the line A-A in 
15 Fig. 1; 

Fig. 3 is a sectional view taken along the line B-B in 
Fig. 1; 

Fig. 4 is a bottom view of a nose of the power driven 
nailing machine identical with that shown in Fig. 1; 
20 Fig. 5 is a perspective view of the nose of the power 

driven nailing machine identical with that in Fig. 1; 

Fig. 6 is a sectional view of the nose the front portion 
of which is opened of the power driven nailing machine identical 
with that of Fig. 1; 
25 Fig. 7 is a longitudinally sectioned side elevation of 

the nose of the power driven nailing machine identical with 
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that of Fig. 1, in which a contact member is in an operated 
condition; and 

Fig. 8 is a sectional view of the nose of the power driven 
nailing machine identical with that of Fig, 1, in which nails 
5 do not exist in a magazine. 

Referring to the drawings, a reference numeral 1 denotes 
a combustion gas-driven nailing machine, 2 a housing, 5 a driver, 
16 a nose, 17 a discharge port, 21 a free end of the discharge 
10 port, 22 a nose top, 23 a nose extension, 24 a contact member, 
25 a guide rod, and 26 a guide rod. 

Best Mode for Carrying Out the Invention: 

The present invention has achieved its ob j ect of preventing 

15 the contact member from touching the work or the fingers of 
an operator and the like of the operator to cause the nailing 
machine to be inadvertently operated, by rendering it possible 
not to spoil the visibility of the free end portion of the 
nose, and to carry out the nail removing operation easily when 

20 the nose gets clogged with nails. 

The drawings show a combustion gas-driven nailing machine 
as an example of the power driven nailing machine showing an 
embodiment of the present invention. As shown in the 
25 longitudinally sectioned side elevation of Fig. 1, a combustion 
gas-driven nailing machine 1 has a cylinder 3 in a housing 
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2, and a piston 4 to a lower surface of which a driver 5 for 
striking a nail is joined is held slidably in this cylinder 

3. At an upper end of the cylinder 3 on which an upper surface 
of the piston 5 is exposed, a combustion chamber 6 is formed. 

5 The piston 4 is driven in the cylinder 3 with a pressure of 
a combustion gas generated by burning a combustible gas in 
the combustion chamber 6. The combustible gas is stored in 
a container, such as a gas cylinder, and the container is fixed 
to a combustible gas holding portion 7, the combustible gas 

10 being supplied from the container to the interior of the 
combustion chamber 6 via a passage 8. The combustible gas 
is supplied to the interior of the combustion chamber 6 by 
operating a trigger 10 provided at a base portion of a grip 
9 formed so as to be integral with the housing 2, and the 

15 combustible gas is mixed with the air in the combustion chamber 
6. A gaseous mixture thus formed is ignited by an ignition 
unit and explosively burnt. 

The combustion chamber 6 is defined by a partition 12 
formed at an upper end portion of the cylinder 3 and a movable 

20 sleeve 13 formed annularly between the upper end of the cylinder 
3 and partition 12. In order to discharge to the atmosphere 
the combustion gas in the combustion chamber 6 and cylinder 
3 remaining after the nailing machine 1 is driven, the movable 
sleeve 13 forming an outer circumferential wall of the combustion 

25 chamber 6 is formed is formed slidably in the vertical direction. 
When the nailing machine 1 is not in operation in which the 
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same machine 1 is not driven, the movable sleeve 13 is disposed 
in a lower position to communicate the combustion chamber with 
the atmosphere via an exhaust passage 14. As shown in Fig. 
2, the lower end of the movable sleeve 13 is connected to a 
5 link member 15 as a valve mechanism provided in a space formed 
between the inner circumferential surface of the housing 2 
and the outer circumferential surface of the cylinder 3. When 
the link member 15 is operated upward, the movable sleeve 13 
is moved up, so that the combustion chamber 6 is shut off from 

10 the exhaust passage 14. The link member 15 is disposed at 
a lower portion thereof above a nose 16, which will be described 
later, in a position in a lower portion of the cylinder 3. 

As shown in Fig. 1 and Fig. 2, a nose 16 having a discharge 
port 17 for guiding the striking of a nail toward a work is 

15 fixed to a lower portion of the housing 2, and the driver 5 
joined to the piston 4 is guided slidably andheld in the discharge 
port 17. A magazine 18 holding a plurality of nails therein 
is joined to a rear side portion of the nose 16, and the nails 
loaded in the magazine 18 are supplied to the inside of the 

20 discharge port 17 via an opening 19 formed at the rear side 
of the nose 16 . The nails in the magazine 18 are set as connected 
nails in which the adjacent nails are joined together, and 
the nails are pressed from the rear end thereof by a pusher 
20 urged by a spring toward the front side in the interior 

25 of the magazine 18. A front end nail is thus supplied to the 
interior of the discharge port 17. 
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A nose top 22 having a free end discharge port 21 formed 
so as to be aligned with the discharge port 17 formed in the 
nose 16 is fixed to the free end portion of the nose 16 by 
screwing so that only the free end portion of the discharge 
5 port which specially liable to be worn and damaged canbe exchanged . 
At the free end of the nose 16, an annular nose extension 

23 formed so that a free end thereof substantially becomes 
flush with that of the nose top 22 is provided so as to be 
integral with the nose 16. In an annular space formed between 

10 the inner circumferential surface of this nose extension 23 
and the outer circumferential surface of the nose top 22, a 
contact member 24 is provided so as to project in the direction 
in which the free end of the nose top 22 extends downward so 
that the contact member 2 4 can engage with the work. 

15 The contact member 24 is formed annularly as shown in 

Fig. 3 to Fig. 5, and held in the annular space formed between 
the nose extension 23 and nose top 22 so that the contact member 

24 can be slidingly moved along the discharge port 17 of the 
nose 16. This contact member 24 has guide rods 25, 26 each 

20 of which is fixed at one end portion thereof to an outer 
circumferential surface of the contact member, and at the other 
end portion thereof extends straight. These rods 25, 2 6 support 
the contact member 24 so that the contact member 24 can be 
slidingly moved with respect to the nose 16. All of the guide 

25 rods 25, 26 are made of cross-sectionally circular rod members 
and extend straight as shown in Fig. 4 and Fig. 5. The 
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first-mentioned end portion of each rod is fixed to the outer 
circumferential surface of the annular contact member 24 by 
welding and the like. The portions of the rods which extend 
straight in the upward direction are guided slidably along 
5 a guide hole 27 or a guide groove 28 formed in parallel with 
the discharge port 17 of the nose 16. 

As shown in Fig. 3, the upper end portion of one guide 
rod 25 is formed on the upper surface side of the flange 16a 
through the flange 16a formed at the upper end portion of the 

10 nose 16, and an operating end 29 at the upper end of this guide 
rod 25 with which the lower end portion of the link member 
15 is engaged as a valve mechanism is joined to the movable 
sleeve 13. A downward urging force is exerted on the link 
member 15 by a spring (not shown) , and, owing to the urging 

15 force of this link member, the movable sleeve 13 is set in 
a position in which the interior of the combustion chamber 
6 is communicated with the exhaust passage 14, and the free 
end portion of the contact member 24 is projected to a position 
further lower than those of the nose top 22 and nose extension 

20 23. In order to start the nailing machine 1, the discharge 
port 17 is pressed against the work. As a result, the contact 
member 24 is operated as the contact member 24 engages with 
the work, so that the contact member 24 is moved up with the 
guide rod 25 along the discharge port 17 of the nose 16. When 

25 the operating end 29 is pressed, the operating end 29 of the 
guide rod 25, the operating end 29 is moved with the link member 
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as the operating end engages with the link member 15. As a 
result, the movable sleeve 13 is moved up to shut off the interior 
of the combustion chamber 6 from the exhaust passage 14. Thus, 
the preparations for starting the nailing machine 1 are made. 
5 As shown in Fig. 7, the straight portion of the 

second-mentioned guide rod 2 6 fixed to the contact member 24 
extends upward in parallel with the discharge port 17 of the 
nose 16, and the upper end of this guide rod is disposed so 
as to face a guide groove 30 in which the pusher 20 pressing 

10 the connected nails loaded in the magazine 18 is slidingly 
guided. When the pusher 20 is moved to a position in which 
a final nail in the magazine 18 is struck out so that the nails 
in the magazine run out, the upper end of the guide rod 2 6 
engages with a part of the pusher 20, and an upward movement 

15 of the guide rod 26 is stopped as shown in Fig. 8. Owing to 
this structure, when the nails in the magazine 18 runs out, 
the upward movement of the contact member 24 is stopped, so 
that the closing of the combustion chamber 6 is not carried 
out . Therefore, the startingof the nailingmachine is prevented. 

20 At the front side of the nose 16 forming the discharge port 
17 is provided with an opening 31 as shown in Fig. 1 and Fig. 
5 which is opened toward the front side of the nose 16, and 
a driver guide 32 is fixed detachably to the nose 16 so that 
the driver guide 32 covers the opening 31. The driver guide 

25 32 is engaged at an upper end and lower portion thereof with 
a hook 33 formed on the nose 16, and fixed to the nose 16 with 
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the elastic force of the latch spring 34. As shown in Fig 
6, the driver guide 32 can be removed from the opening 31 of 
the nose 16 by turning the latch lever 35. As a result, the 
discharge port 17 of the nose 16 is opened toward the front 
5 side of the nose 16, and the nails with which the discharge 
port 17 is clogged can be removed from the front portion of 
the nose 16. 

In the description of the above embodiment, the combustion 
gas-driven nailing machine adapted to strike a nail into a 

10 work by driving the piston 4 with a pressure of a combustion 
gas generated in the combustion chamber 6 formed in the housing 
2 was referred to. The present invention can also be practiced 
in, for example, a compressed air-driven nailing machine adapted 
to strike a nail into a work, such as a wooden material by 

15 a piston-connected driver by driving the piston by supplying 
combustion air into the cylinder. Such a compressed air-driven 
nailing machine is generally provided with a starting valve 
for introducing compressed air into a cylinder and starting 
the nailing machine, and a trigger lever formed on a base portion 

20 of a grip for operating the starting valve. An operating end 
29 at an upper end of a guide rod 25 fixed to a contact member 
24 may be disposed in the vicinity of the trigger lever so 
as to operate the starting valve by operating all of the trigger 
lever and contact member. 

25 The present invention can also be practiced in an 

electrically driven nailing machine adapted to strike a nail 
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into a work by actuating a driver by an electric actuator, 
such as an electric motor. Such an electrically driven nailing 
machine may be formed so that the electric actuator is driven 
by operating both an electric switch operated by actuating 
5 the trigger, and an electric switch operated by actuating a 
contact member. 

According to the embodiments of the present invention 
described above, the contact member 24 is supported slidingly 
movably on the straight guide rods 25, 2 6 supported along the 

10 discharge port 17 of the nose 16. In the embodiment, the guide 
rods are formed to a circular cross-sectional shape. The guide 
rods 25, 26 may also be formed to a square cross-sectional 
shape. The guide rods 2 5, 2 6 can be formed by a minimum number 
of steps by using a commercially available cross-sectionally 

15 circular rod and cross-sectionally square rod, and the 
manufacturing cost can be reduced. When these guide rods 25, 
26 are provided in the vicinity of the discharge port 17, it 
becomes possible to set the point of application and the point 
of force of loads of these rods can be set on a straight line, 

20 prevent the deformation and wear of the rods, improve the 
durability of the rods and operate the rods stably for a long 
period of time. The contact member 24 in the embodiment is 
formed annularly, and the space between the nose extension 
23 and nose top 22 annularly as well. The contact member 24 

25 may have, for example, a U-shaped cross-sectional shape and 
an angular U-shaped cross-sectional shape, and the space may 
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be formed to a shape in conformity with that of the contact 
member 24. Moreover, the contact member 24 and guide rods 
may be made integral. 

Since the guide rod 25 is supported slidingly movably 
5 in the guide hole 27 and guide groove formed in the nose 16, 
the engaging of the hands of the operator and work with the 
guide rod 25 can be prevented. Moreover, accidents, such as 
the engaging of the guide rod 25 with the work to cause the 
guide rod to be deformed, or the touching of the guide rod 
10 25 with a finger of the operator to cause the guide rod to 
be inadvertently operated, and the tool to be operated can 
be prevented. 

Industrial Applicability: 

15 The embodiment of the present invention is provided with 

the nose having the discharge port slidably guiding the driver 
actuated by the striking mechanism driven by the power, such 
as a combustion gas pressure and a compressed air pressure, 
and the contact member supported slidably along the discharge 

20 port and projecting toward the free end of the discharge port, 
and the embodiment can be applied to a machine for striking 
a nail and a pin which is adapted to be driven by operating 
the contact member by bringing the contact member into contact 
with the work. 

25 



- 17 - 



